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Objective: To describe the dental practice patterns related to caries prevention in children aged 6-18 years 
and associated factors. Material and Methods: Dentists (n=162) from Araraquara, Brazil, completed two 
paper questionnaires: (1) one about characteristics of their practice and their patient population; and (2) a 
translated version of the “Assessment of Caries Diagnosis and Caries Treatment” Questionnaire from the 
National Dental Practice-Based Research Network. Regression analyses were used for data analysis 
(p<0.05). Results: Dentists reported using in-office fluoride (IOF) and dental sealants (DS) in 74.2% and 
45.1% of their pediatric patients, respectively. Regression analysis showed that female dentists (p=0.035 for 
DS; p=0.044 for IOF; p=0.011 for non-prescription fluoride rinse), those with advanced degrees (p=0.032 
for prescription of fluoride), those who graduated from a private dental school (p=0.018 for chlorhexidine 
rinse), those who provided caries prevention regimens (p<0.001 for DS; p=0.004 for IOF; p=0.013 for non-
prescription fluoride rinse), those with a greater percentage of patients interested in a caries prevention 
regimen (p=0.007 for non-prescription fluoride rinse), those working in a private practice model (p=0.047 
for prescription of fluoride) were more likely to recommend some type of preventive methods to their 
pediatric patients. Conclusion: Dentists reported recommending IOF to most of their pediatric patients. 
Certain dentists’, practices’, and patients’ characteristics were associated to some caries prevention regimens 
recommended by dentists. 
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Preventive methods for caries control have benefited millions of people worldwide [1]. Caries 
reduction has been achieved because of the rational use of fluoride, mainly with the daily use of fluoride 
toothpaste [2]. The available evidence suggests that the prevalence and severity of cavitated dentine lesions 
have declined among 5- and 12-year-olds. Moreover, an increase in the number of teeth present at older age 
has been observed [1]. 
Conversely, groups of low socio-economic status, which may also be associated with a specific 
ethnicity, still have high caries levels [3]. Other variables, such as parental oral health literacy [4] and 
mother’s schooling [5], have also been associated with higher caries prevalence. 
Untreated caries in permanent teeth has affected approximately one-third of the world population and 
has been considered the most prevalent health condition in 2010, and for deciduous teeth, untreated caries has 
affected 621 million children worldwide [6]. Therefore, the number of exceptions to the caries decline trend 
should be carefully examined and assessed for other preventive strategies [3]. 
Preventive methods used or recommended by dentists during dental visits may include dental 
sealants, in-office fluoride application, fluoride and chlorhexidine rinses and sugarless or xylitol chewing gum. 
Some studies about preventive methods used by dentists have been conducted with members of the Dental 
Practice-Based Research Network (DPBRN) from the United States, Scandinavian countries and Japan. 
Dentists from the United States, Denmark, Norway, and Sweden reported that in-office treatments (sealants 
and fluoride) were the most commonly used interventions for caries control in their pediatric patients [7]. 
Most Japanese dentists recommended in-office fluoride application for at least 50% of their patients aged 6-18 
years [8]. 
In Brazil, there is a scarcity of research on this topic. Therefore, the aim of this study was to describe 
the dental practice patterns related to caries prevention in children (defined as less than 19 years old) and 
factors associated with those patterns. 
 
Material and Methods 
Study Design and Sampling 
The present study is part of a major cross-sectional study that assessed caries diagnosis and treatment 
by means of paper questionnaires among dentists from Araraquara, São Paulo State, Brazil. The major study 
was reviewed and approved by the Institutional Review Board (Research Ethics Committee; protocol number 
#78/11). All participants provided informed consent prior to participation in the study. 
The inclusion criteria for the present study were dentists who: a) currently treats dental caries; b) 
currently practices in Araraquara; c) are not retired; and d) reports that at least 10% of their patients are 18 
years of age or younger. 
The sample size for the present study was determined by the number of participants who received and 
filled out the questionnaires during data collection (October/2014 to December/2015) and met the inclusion 
criteria, adding up 162 dentists. 
 
Data Collection 
Two paper questionnaires were sent to dentists: (a) one about characteristics of their practice and 
patient population; and (b) a translated version of the “Assessment of Caries Diagnosis and Caries Treatment” 
Questionnaire from the U. S. National Dental PBRN. The translation and cultural adaptation process, 
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performed according to Guillemin et al. [9], as well as the Brazilian version of the questionnaire have been 
published elsewhere [10].  
Detailed information on the recruitment process and strategies to increase the response rate (pre-paid 
return envelope, questionnaires sent to work address; a second copy of the questionnaire to non-respondents; 
precontact by telephone; collection of completed questionnaires at work address) for the major study is 
described in a previous paper [11]. 
Table 1 presents the series of questions about the use of caries preventive methods in pediatric 
patients and questions about individualized caries preventive treatment regimen. 
 
Table 1. Questions asked to participating dentists about caries prevention, caries risk assessment, and 
individualized preventive treatment. 
Instructions: Of patients 6 to 18 years old, for what percentage do you: 
Caries Prevention 
Apply dental sealants on the occlusal surface of at least one of their permanent teeth? 
Apply an in-office fluoride application, such as fluoride gel, fluoride varnish, or fluoride rinse? 
Recommend a non-prescription (over-the-counter) fluoride rinse? 
Provide a prescription for some form of fluoride? 
Recommend an at-home regimen of Chlorhexidine rinse? 
Recommend sugarless chewing gum or xylitol chewing gum? 
Individualized Preventive Treatment 
What percent of patients in your practice are interested enough in caries prevention to justify you recommending to 
them an individualized caries preventive regimen? 
For what percent of patients do you give individualized preventive treatment specifically for their needs? 
The percentages chosen for each method used were transformed to the central value of that interval: 0 percent=0, 1-24 percent=12.5, 25-
49 percent=37, 50-74 percent=62, 75-99 percent=87, 100 percent=100. 
 
Practitioner and practice characteristics were tested as predictors of use for each caries prevention 
agent for pediatric patients using the general linear model. Comparisons were considered statistically 
significant if p-values were less than 0.05. 
Practitioner variables that included dentist gender (male=0 and female=1), years since dental school 
graduation, dental school attended as private or public (public = 0 and private = 1), specialization training in 
pediatrics completed (general dentistry = 0 and pediatric specialization = 1), an advanced degree (no advanced 
degree = 0, master’s = 1, doctorate = 2) were entered in step 1. In a second step, practice variables were tested 
as predictors of use for each caries prevention agent in pediatric patients. 
These included the percentage of patients that are 18 years of age or younger and whether an 
exclusively private practice model was used (public health or hybrid private/public health models = 0, private 
= 1) along with questions about caries diagnosis, whether caries risk was assessed (not performing caries risk 
assessment = 0 and performing caries risk assessment = 1), and percentage of patients who desire and who 
receive individualized caries prevention. 
 
Data Analysis 
Practitioner characteristics that were significant at p<0.10 were carried forward in each model. A 
stepwise entry model was used in each analysis with entry set at 0.10 and removal at 0.15 for all regression 
analyses as there was no theoretical or logical rationale for variable entry priority [12]. 
For variables where percentages were asked, responses were transformed from the interval selected to 
the central value of that interval to enhance interpretation and so that parametric statistics could be used: 
0%=0%, 1-24%=12.5%, 25-49%=37%, 50-74%=62%, 75-99%=87%, 100%=100%. Power analysis for regression 
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revealed that with 5 predictors and testing at a critical value of 0.05, a sample of 157 provided power of 0.8 to 
detect an effect of f2 = 0.8. 
 
Results 
From a list of 801 dentists, 164 did not receive the questionnaires due to outdated addresses, 277 were 
not found by phone and we could not confirm if the questionnaires were received, 30 refused to participate, 113 
were deemed not eligible after the potential respondent communicated with the research team about eligibility 
status, 217 were considered participants for the major study and data from 162 dentists were analyzed in the 
present study (Figure 1). 
 
 
Figure 1. Flowchart showing the participation of dentists in the study. 
 
 
The 162 dentists included in this set of analyses did not differ from the 55 dentists who were excluded 
from the original sample of 217 because they reported <10% of their patients were 18 years of age or younger 
on any of the practitioner and practice characteristics listed in Table 2. 
Most participants were female (62%), studied in public dental school (76%) and completed some type 
of specialization training (65%). Their mean age and mean years since dental school graduation were 42.8 and 
20.3 years, respectively (Table 2). 
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Table 2. Dentist and practice characteristics. 
Variables N (%) 
Age of Dentist (Mean and SD) 42.8 (± 12) 
Gender (female) 101 (62.0) 
Type of Practice  
Private Practice 79 (49.0) 
Private/Public Hybrid 43 (27.0) 
Public Service 31 (19.0) 
Other 9 (6.0) 
Years Since Dental School Graduation (Mean and SD) 20.3 (± 11.6) 
Type of Dental School  
Public Institution 123 (76.0) 
Private Institution 39 (24.0) 
Specialization  
Not Completed Specialization Training 57 (35.0) 
Specialization Training (Not Pediatric) 88 (54.0) 
Pediatric Specialization 17 (11.0) 
Advanced Degree  
No Advanced Degree 115 (71.0) 
Master’s Degree 10 (6.0) 
Doctorate 37 (23.0) 
Percent of Patients 1-18 Years of Age  
50% or Greater Pediatric Patients 26 (15.0) 
30% or Greater Pediatric Patients 56 (31.0) 
10% to 29% Pediatric Patients 80 (54.0) 
Percent of Patients who are Interested in Caries Prevention (Mean and SD) 45% (± 25)* 
Percent of Patients who Receive Individualized Preventive Treatment 
Specifically for their Needs (Mean and SD) 
58% (± 34)* 
*Mean percentage and SD are presented as dentists were asked the percentage of patient in their practices 
who met each criteria. 
 
Table 3 summarizes the frequency of use of caries prevention methods by dentists who reported using 
in-office fluoride in most of their pediatric patients (74.2%). Sealant application was reported to be performed in 
45.1% of their pediatric patients. 
 
Table 3. Frequency of use of specific caries prevention methods for pediatric patients. 
Preventive Agent Mean % (SD) 95% CI 
Dental Sealant 45.1% (SD=34) 42.3 – 47.9 
In-office Fluoride 74.2% (SD=33) 71.7 – 76.7 
Non-prescription Fluoride  17.7% (SD=29) 15.5 – 19.9 
Prescription Fluoride  18.6% (SD=27) 16.5 – 20.7 
Chlorhexidine Rinse 17.3% (SD=19) 15.6 – 18.8 
Xylitol Gum 16.6% (SD=32) 14.1 – 19.1 
The percentages chosen for each method used were transformed to the central value of that interval: 0 percent=0, 
1-24 percent=12.5, 25-49 percent=37, 50-74 percent=62, 75-99 percent=87, 100 percent=100. 
 
Table 4 shows results from the linear regressions done; showing the parameter estimates for both 
dentist and practice characteristics associated with the frequency of use of caries prevention methods in 
pediatric patients. 
In relation to dentist characteristics, female dentists reported applying dental sealants (p=0.035), 
recommending a non-prescription fluoride rinse (p=0.011) and applying an in-office fluoride application 
(p=0.044) to a significantly higher percentage of their pediatric patients than male dentists.  
Dentists with an advanced degree reported providing a prescription for some form of fluoride more 
often than dentists without an advanced degree (p=0.032). Dentists who graduated from a private dental 
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school reported recommending an at-home regimen of chlorhexidine rinse to a larger percentage of their 
pediatric patients than dentists who graduated from a public dental school (p=0.018). 
Concerning to practice characteristics and caries management, dentists who reported providing a 
caries prevention regimen also were more likely to recommend dental sealant application (p<0.001) and an in-
office fluoride application (p=0.004).  
Dentists who reported providing a caries prevention regimen (p=0.013) and having a greater 
percentage of patients interested in a caries prevention regimen (p=0.007) were more likely to recommend a 
non-prescription fluoride rinse. Dentists who reported using an exclusively private practice model were more 
likely to provide a prescription for some form of fluoride than dentists using other practice models (p=0.047). 
 
Table 4. Parameter estimates for dentist and practice characteristics associated with each caries 
prevention method. 
Preventive Methods† B SE p-value 
Dental Sealants    
Dentist Gender (Female) 12.922 6.071 0.035 
Percent of Patients who Receive Caries Prevention Regimen 0.332 0.082 <0.001 
Final model fit (F = 3.297, p =0.005)    
In-office Fluoride    
Dentist Gender (Female) 9.854 5.012 0.044 
Practice Model (Private) -10.620 5.035 0.053 
Occlusal Explorer 0.118 0.067 0.073 
Percent of Patients who Receive Caries Prevention Regimen 0.239 0.080 0.004 
Final model fit (F = 3.124 p =0.007)    
Non-prescription Fluoride    
Dentist Gender (Female) 12.695 4.900 0.011 
Percent of Patients who Receive Caries Prevention Regimen 0.184 0.072 0.013 
Percent of Patients who are Interested in a Caries Prevention Regimen 0.292 0.113 0.007 
Final model fit (F = 2.957, p =0.010)    
Prescription Fluoride    
Advanced Degree Awarded 5.518 2.557 0.032 
Practice Model (private) 8.462 4.079 0.047 
Final model fit (F = 2.521, p = 0.028)    
Chlorhexidine Rinse    
Type of Dental School (Private) 8.350 3.505 0.018 
Final model fit (F = 2.621, p = 0.023) ‡    
Sugarless or Xylitol Gum    
Years since Graduation from Dental School 0.421 0.269 0.095 
Specialization Training -5.365 3.004 0.085 
Final model fit (F = 1.767, p =0.125) ‡    
†The percentages chosen for each method were transformed to the central value of that interval: 0 percent=0, 1-24 percent=12.5, 25-49 
percent=37, 50-74 percent=62, 75-99 percent=87, 100 percent=100; ‡None of the practice variables remained in the model in the step 2; 
B=Beta, SE=Standard Error, P=Probability; Regression models include n = 157 as 5 practitioners failed to indicate whether they perform 
caries risk assessment; p<0.05 indicates a significant difference, however, all variables with p<0.010 were included in the final model. 
 
Discussion 
This paper presented results on caries prevention practices reported by a group of dentists in 
Araraquara, Brazil, using the translated and culturally adapted questionnaire from the National Dental 
Practice-Based Research Network. 
The results revealed that most dentists who participated in the present study and reported that at 
least 10% of their patients are 18 years of age or younger were female. The majority (85%) of Brazilian dentists 
with specialization in pediatric dentistry are female [13] and a Brazilian study revealed that a significantly 
higher number of female dentists who graduated from a public university choose the pediatric dentistry 
specialty in comparison to their male counterparts [14]. Other results also showed that most participating 
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dentists completed their dental degree from a public dental school and completed some type of specialization 
training, indicating a sample with a specialized profile. 
Dentists reported using in-office fluoride in most of their pediatric patients (74.2%). These results are 
similar to those found by Riley et al. [7] in that in-office fluoride was the most commonly used procedure for 
caries prevention in children and higher that those reported in Japan, where 54% of dentists reporting using 
in-office fluoride application to more than 50% of patients aged 6-18 years [8] and in adult patients in the 
United States [15]. 
Despite several ecological preventive approaches having been developed for caries prevention, fluoride 
remains the most cost-effective preventive agent and will continue to be the mainstream of any caries 
prevention protocol [16]. Regular toothbrushing with 1000-1100 ppm fluoride toothpaste has been considered 
an effective measure for preventing dental caries [17]. 
According to the American Dental Association (ADA), the clinical recommendations for patients 6 
years or older who are at high caries risk are: professionally applied 2.26% fluoride varnish every 3–6 months 
or 1.23% fluoride (APF) gel professionally applied for 4 minutes every 3–6 months; home-use of 0.09% fluoride 
mouth rinse at least weekly, or home-use of 0.5% fluoride gel or paste twice daily. For children younger than 6 
years, the ADA recommends only 2.26% fluoride varnish professionally applied every 3–6 months [18]. 
The Brazilian Association of Pediatric Dentistry recommends performing individualized caries risk 
assessment prior to the use of fluoride-containing products. They also suggested additional fluoride therapy for 
high-risk individuals, e.g., children with either orthodontic appliances, with reduced salivary function, unable 
to properly clean teeth, consuming a cariogenic diet, with mothers or siblings with caries or with high levels of 
cariogenic bacteria or with active caries [19]. 
The results of the current study also showed that dentists reported applying dental sealants on the 
occlusal surface of at least one of the permanent teeth in nearly half of their pediatric patients, which is lower 
than the percentage found by Riley et al. [7] in that on average 69% of pediatric patients received dental 
sealants.  
Dentists from the Japanese Dental Practice-Based Research Network were asked to select the 
treatment decision for the occlusal surface of a mandibular first molar with increasing depths of cavitation 
(clinical photographs) in which sealants would be the most appropriate treatment for high caries risk 12-year-
old children. They recommended sealants in 16% to 26% of cases, which was indicated by the authors as rather 
low, based on indications for sealants by the American Dental Association [8]. 
A recent systematic review comparing the effects of fissure sealants in preventing dental caries in 
occlusal surfaces of permanent teeth in children and adolescents showed that resin-based sealants are effective, 
reducing caries by 11% to 51% compared to no sealant, after 2 years of follow-up with similar benefits up to 4 
years [20]. Even though they are an effective method and a less-invasive preventive procedure [21], their 
long-term success depends on reapplication [22,23], and they are part of a comprehensive prevention program 
that should include daily brushing and a healthy diet [22,24]. 
Regression analysis showed that the following variables were predictors of the recommendation of 
some type of preventive measures: dentist gender, percent of patients who receive or are interested in a caries 
prevention regimen, practice model, advanced degree, and type of dental school. 
Female dentists apply dental sealants, in-office fluoride, as well as recommend a non-prescription 
fluoride rinse to pediatric patients to a higher percentage compared to male dentists, suggesting that female 
participants are more likely to provide preventive procedures. 
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Findings on gender differences in caries management are not consensual and future research is needed 
to address this issue. Data from the Dental Practice-Based Research Network in the United States found 
differences between male and female dentists regarding diagnosis and treatment of dental caries. According to 
their results, female dentists are more likely to treat earlier stages of dental caries with preventive therapy and 
recommend at-home fluoride to their patients than male dentists [25]. 
Conversely, in-office fluoride for pediatric patients is the main treatment reported by male dentists 
[25]. In another study, female dentists (74%) were more likely to use dental sealants than male dentists (67%) 
[7]. Japanese DPRBN dentists showed no differences between gender when reporting their practice patterns 
for caries prevention [8,26]. 
A study among dentists from the Southern Brazilian State of Santa Catarina observed that decision-
making for restoring dental caries as seen in radiographs was not associated with gender, age and years of 
practice [27]. 
In Brazil, there has been an evident increase in women entering the dental profession. Almost 90% of 
dentists were male in the 1960s; current data show that most dentists (54%) are female [28]. It has been 
suggested that the feminization of dentistry in Brazil can lead to a more-preventive/conservative practice 
target to oral health promotion and people’s well-being in contrast to traditional dentistry based on curative 
and surgical procedures [29]. 
Dentists who reported a greater percentage of patients receiving caries prevention regimen were more 
likely to recommend dental sealant application, in-office fluoride application and non-prescription fluoride 
rinse. Our results differ from the Japanese DPBRN study, which showed that dental procedure characteristics 
such as percentage of patients receiving hygiene instruction or dietary advice were not associated with the 
recommendation of in-office fluoride to 50% or more of pediatric patients [8]. 
Most dentists in the present study were female (62%); the opposite was found in the Japanese study, 
where 82% of dentists were male [8]. Our finding that female dentists reported applying/recommending a 
higher percentage of preventive agents to a higher percentage of pediatric patients than males may explain 
these differences between Brazilian and Japanese dentists. 
Dentists who have a greater percentage of patients interested in a caries prevention regimen reported 
recommending a non-prescription fluoride rinse to a higher percentage of their pediatric patients. Findings 
from Japan DPBRN revealed that the percentage of patients interested in caries prevention was significantly 
associated with whether the dentist recommended in-office fluoride application to their patients aged 6–18 
years old [8]. 
Other variables were associated with the recommendation of some type of preventive treatment to a 
significantly higher percentage of pediatric patients, such as: private practice model (prescription fluoride), 
advanced degree awarded (prescription fluoride), and graduating from a private dental school (chlorhexidine). 
Patients from a private practice model in Brazil generally are from high socio-economic status 
compared to patients from public services or from a dental health plan. It is possible that higher-socioeconomic 
status patients need fewer restorative procedures and dentists perform preventive procedures mainly, which 
could explain the results that a private practice model was a predictor for some type of a caries preventive 
regimen. 
A recent study showed that despite the increase in public dental services coverage, government 
funding, human resources and infrastructure, the use of public dental services remained stable during the five-
year period of 2003-2008, with only a slight increase (29.7% in 2003 to 30.7% in 2008), while private service 
utilization increased from 64.4% in 2003 to 74.3% in 2013 [28]. 
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Another predictor for recommending a preventive caries regimen was having an advanced degree. 
Considering that current caries management should be based on a preventive, conservative and evidence-based 
perspective (individual risk assessment, active surveillance, oral health literacy, and preventive therapies 
and/or surgical treatment) [30], it is expected that dentists with advanced training might be more likely to 
use an evidence-based approach to routine care, thereby providing caries preventive therapies adequately. 
Dentists who graduated from a private dental school reported recommending an at-home regimen of 
chlorhexidine rinse to a larger percentage of their pediatric patients than dentists who graduated from a public 
dental school. 
Evidence-based studies have not recommended chlorhexidine products for coronal caries prevention 
[31]. Furthermore, little evidence exists for effectiveness of chlorhexidine in caries prevention or in reduction 
of mutans streptococci levels in children and adolescents [32]. 
A Brazilian study verified that students from private dental schools chose to restore enamel lesions in 
a higher proportion than did students from public schools [33], suggesting a more-conservative profile of 
students from public schools. Based on our results and past literature findings, we can speculate that a gap 
between evidence and practice could be more present among dentists from private schools. Further studies are 
need to clarify this conjecture. 
This study has certain limitations. From a statistical perspective, cross-sectional designs have limited 
inferential power and the sample comprised a self-selected group of dentists. The questionnaire design of the 
study works under the assumption that what dentists accurately reported their practice patterns doing in 
practice is actually what they perform routinely in their dental practices; c) dentists were asked about their 
overall preventive measures, not whether they gave individual patients recommendations for single or multiple 
treatments [25]; and d) the questions measured self-reported preventive procedures that may be influenced by 
social desirability and recall bias [15]. Nonetheless, the study proved to be a feasible tool to study dental 
practice patterns and it can be used to compare the results to other dentist populations [11]. 
 
Conclusion 
Dentists reported using in-office fluoride application in most of their pediatric patients. The results 
also suggested that female dentists have a more-preventive profile than male dentists and that private practice 
model, advanced degree, graduation from a private dental school and greater percentage of patients who 
receive or are interested in a caries prevention regimen were associated with dentists recommending some type 
of preventive measures to a significantly higher percentage of their pediatric patients. 
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